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ported sensory disabilities including sight and hear-
ing.3 It is predicted that by 2030, one in five adults in
the United States will be at least sixty-five years of
age and that there will be an increase in the number
of special needs patients.1
Given these high percentages of individuals
with special needs in the United States, it is not sur-
prising that, on July 30, 2004, the Commission on
Dental Accreditation adopted new standards for den-
tal and dental hygiene education programs to ensure
that future dental professionals will be better pre-
pared to care for special needs patients.4 In addition,
in March 2005, the House of Delegates of the Ameri-
can Dental Education Association (ADEA)5 at the
annual ADEA Meeting in Baltimore, MD, accepted
Resolution 18-H-2004 supporting these efforts. One
underlying assumption of these required educational
standards clearly is that these changes will contrib-
ute to reducing the disparities in oral health status
and access to oral health care between patients with
special needs and patients without special needs. The
extent of these disparities was carefully documented
in the U.S. surgeon general’s report on oral health.6
The objectives of our research were to explore the
role of dental education in this context.
S
pecial care dentistry is the delivery of dental
care tailored to the individual needs of patients
who have disabling medical conditions or
mental or psychological limitations that require con-
sideration beyond routine approaches.1 Research
showed that more than 50 million U.S. residents—
which equals approximately one in five U.S. citi-
zens—have disabilities that challenge them on a daily
basis.2 In order to highlight just a few issues con-
cerning the prevalence rates of certain disabilities, it
may be interesting to consider the following statis-
tics. While children between five and fifteen years
of age with a disability accounted for only 5.8 per-
cent of this population, the relative percentages in-
creased over the life span to 18.6 percent of adults
with disabilities between sixteen and sixty-four years
of age and to 41.9 percent of adults aged sixty-five
years and older.3 Special needs cover a wide range
of issues. Among the noninstitutionalized,  civilian
U.S. population aged five years and older, approxi-
mately 21.2 million persons reported conditions that
limited their physical activities (such as walking,
climbing stairs, lifting, or reaching), 12.4 million in-
dividuals reported physical, mental, or emotional
conditions causing difficulties in learning, remem-
bering, or concentrating, and 9.3 million persons re-
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Dental Education
Concerning the Treatment of
Special Needs Patients
Efforts to improve undergraduate dental edu-
cation concerning the treatment of special needs pa-
tients date back to the 1970s when the Robert Wood
Johnson Foundation provided large grants to eleven
dental schools in the United States over a four-year
period for the development of teaching programs for
patients with handicapping conditions.7 The Ameri-
can Association of Dental Schools (AADS; now
ADEA) proposed a set of curriculum guidelines for
teaching predoctoral students about treating patients
with “handicapping” conditions around this time as
well.8 Despite these efforts, a survey of U.S. and
Canadian dental schools conducted by the Academy
of Dentistry for Persons with Disabilities in 1993
showed that the average number of lectures about
the management of patients with disabilities was 12.9
hours and the average clinical instruction was 17.5
hours per dental student. Thirty-two schools reported
less than ten hours in their curricula.9,10 A follow-up
survey in 1999 documented that there was actually a
decrease in the time spent in the predoctoral dental
curriculum on educating students about the treatment
of special needs patients. Fifty-three percent of den-
tal schools reported that they had less than five hours
of didactic training in their curricula, and in 73 per-
cent of the schools the clinical instruction concern-
ing the care of special needs patients consisted of
only between 0 and 5 percent of a student’s time.11,12
A recent survey with third- and fourth-year students
in five dental schools showed that the situation has
not significantly improved since 1999.13 Approxi-
mately half of the fourth-year dental students (50.8
percent) reported for example that they had never
provided any treatment for patients with mental re-
tardation, and more than one in five students (22.2
percent)  indicated that they had less than one hour
of didactic presentations concerning these patients.
One question addressed in this study is therefore how
well the respondents’ undergraduate dental educa-
tion had prepared these providers to treat special
needs patients.
There are obviously many factors that affect
dental practitioners’ willingness to provide care for
special needs patients.14 However, understanding the
role of undergraduate dental education concerning
the treatment of special needs patients could be im-
portant when considering curricular changes to com-
ply with new accreditation standards in the future.
Specifically, it may be interesting to understand how
dental education concerning the treatment of special
needs patients affects various outcomes such as a)
practitioners’ actual behavior, b) their practice char-
acteristics, and c) their attitudes concerning the treat-
ment of special needs patients.
Dental Education and Professional Behavior
Concerning Special Needs Patients. Research con-
ducted in the 1970s showed that students’ educational
experiences, and especially their exposure to clini-
cal situations, classroom instruction, and multi-
disciplinary teams, were closely related to their ac-
ceptance of patients with handicapping conditions
after their graduation from dental school.15 Recent
studies with dental practitioners16 and dental stu-
dents13 reiterated these earlier findings and provided
support for the hypothesis that dental education con-
cerning the treatment of special needs patients has
an effect on practitioners’ professional behavior and
dental students’ willingness to consider providing
care for these patients. In addition to assessing glo-
bally whether practitioners are willing to treat spe-
cial needs patients, it seems important to understand
the extent to which they are willing to not only treat
adult special needs patients, but also children with
special needs16 and to which they are willing to treat
patients with different types of disabilities. Research
showed that patients with certain types of disabili-
ties (such as motion impairments) were more likely
to have access to dental care than patients with other
disabilities (such as mental retardation).17 This study
therefore explored how dental education affected how
many adult and pediatric patients with various types
of disabilities the respondents treated.
Dental Education and Practice Characteris-
tics Concerning Special Needs Patients. Financial
difficulties and problems with physical access for
patients with impaired motor skills were cited as rea-
sons why access to dental care for the special needs
patient population might be limited.18 One study con-
ducted in 1997 showed, for example, that 56 percent
of dental practices surveyed had steps or stairs to
their entrance and that only 9 percent had a ramp or
lift to the entrance.19 Only one quarter of practices
surveyed in a study conducted in 2002 reported hav-
ing full physical access for all patients.20 In addition
to problems with physical access, problems with not
finding knowledgeable dental staff were also reported
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as a barrier to providing care for special needs pa-
tients.21 Dental hygienists can play a significant role
in the prevention, recognition, and treatment of oral
diseases for special needs patients.22 Knowledgeable
staff who are comfortable with treating special needs
patients is an absolutely crucial component of a den-
tal team that provides care for special needs patients.
This study explored therefore whether dentists with
more positive educational experiences were more
likely to have their practice set up in a way that they
can treat special needs patients and had staff that were
more knowledgeable and comfortable with treating
special needs patients.
Dental Education and Confidence/Attitudes
Concerning Treating Special Needs Patients. Re-
search on the effect of dental education about spe-
cial needs patients on students’ and practitioners’
confidence and attitudes concerning treating these
patients has a long tradition. In 1979, the National
Conference on Dental Care for Handicapped Ameri-
cans23 reported that a lack of education and experi-
ence in the treatment of special needs patients might
cause negative attitudes towards the “handicapped.”
A study conducted in 1980 showed that students who
participated in an extramural program and treated
mentally retarded patients had more confidence and
felt more relaxed about handling the mentally re-
tarded in their dental practice.24 Participation in this
program gave students the opportunity to confront
their fears and anxieties about working with handi-
capped patients and led to more positive attitudes to-
wards these patients. Positive changes in students’ at-
titudes and their level of confidence concerning the
treatment of special needs patients were also found in
other extramural programs25 and in studies of the ef-
fects of hands-on experiences in educational settings.26
Research conducted more recently showed that
the more experience students had with patients with
mental retardation, the greater their awareness of the
capabilities of people with mental retardation, the
more positive their attitudes, and the better their ap-
preciation of these patients’ dental needs.13 This study
revisited this question and explored whether dentists
with more positive educational experiences were
more likely to have more confidence when treating
these patients and to have more positive attitudes.
Materials and Methods
The IRB for the Health Sciences at the Uni-
versity of Michigan approved this research (#H04-
00004385). No signed informed consent form was
required according to the IRB approval because the
dentists who responded to this mailed survey did so
anonymously and had received an explanation of the
purpose of the research and their rights as research
subjects in the mailing. The anonymous mailed re-
sponse was interpreted as implicit consent to par-
ticipate in the study.
A sample of 500 general dentists was randomly
chosen from the list of approximately 7,000 mem-
bers of the Michigan Dental Association (MDA). A
self-administered survey was mailed to these practi-
tioners. The response rate was 41.3 percent (N=208).
The majority of the respondents were male (178 male
vs. 30 female) and white (white: 184; African Ameri-
can: 6; Hispanic: 5; Native American: 4; Asian
American: 1). The average age was 49.85 years
(range: twenty-seven to eighty-three years). The re-
spondents had practiced dentistry on average for
approximately twenty-three years (range: one to fifty-
four years).
A self-administered survey was mailed in July
2004 to the random sample. A cover letter from the
dean of the University of Michigan School of Den-
tistry explained the purpose of the survey and the
recipients’ rights as research subjects and asked for
their cooperation with the study. A self-addressed
stamped envelope was included in the mailing. The
survey asked questions concerning which adult and
pediatric special needs patients the dentists treated,
which treatment they provided for these patients, and
which special arrangements they made to be able to
treat these patients. Questions concerning the den-
tists’ educational background, personal experiences,
and attitudes concerning the treatment of special
needs patients were included as well.
Results
Types of Child and Adult Special
Needs Patients Treated
Overall, 22.7 percent of the respondents (N=41)
reported not treating any adult special needs patients,
and 51.6 percent (N=94) not treating any pediatric
patients with special needs in an average week. How-
ever, when asked whether they would treat adult and
pediatric patients with nine different disabilities (mo-
tion impaired, hearing impaired, vision impaired,
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mental retardation, autism, cerebral palsy, neurologi-
cal disorder, Alzheimer’s disease/dementia, and
closed head injury), the percentages of dentists who
were willing to treat these patients differed depend-
ing on the age of the patient (adult vs. child) and the
type of disability. For every single type of disability
other than autism, the percentage of respondents in-
dicating that they treated adult patients was signifi-
cantly higher than the percentage of respondents in-
dicating that they treated pediatric patients with a
certain disability. Concerning adult patients, patients
with motion impairment were accepted by the high-
est percentage of dentists (87.2 percent), followed
by patients with hearing impairments (84.9 percent),
patients with Alzheimer’s disease/dementia (76.4
percent), patients with vision impairments (75.9 per-
cent), and mental retardation (70.8 percent). Adult
patients with autism were accepted by the lowest
percentage of general practitioners (33 percent), fol-
lowed by patients with cerebral palsy (40.6 percent)
and closed head injury (43.9 percent).
Concerning providing access to care for pedi-
atric patients, the percentages of acceptance were
lower. Child patients with hearing impairments were
most likely to be accepted (66 percent), followed by
child patients with motion impairment (62.6 percent),
mental retardation (59 percent), and vision impair-
ment (56.1 percent). Children with autism (40.1 per-
cent acceptance), cerebral palsy (36.3 percent), neu-
rological disorders (34 percent), and closed head
injury (25.5 percent) were least likely to be accepted
as patients by the respondents.
Perceived Quality of Dental
Education Concerning Treating
Special Needs Patients
The respondents answered three questions on
the quality of their undergraduate dental education
concerning treating special needs patients. Questions
1 and 2 asked, “How well did your undergraduate
dental education prepare you to treat special needs
patients/patients with mental retardation?” Question
3 asked them to indicate their agreement with the
statement “Dental school prepared me well to treat
special needs patients.” The Cronbach alpha reliabil-
ity index for these three items was .947, indicating
that there was a high inter-item consistency in the
responses to these questions. As can be seen in Table
1, the majority of respondents either felt they were
not at all well prepared or not well prepared to treat
patients with special needs (25.9 percent/33.8 per-
cent) or patients with mental retardation (26.4 per-
cent/37.8 percent). Only small percentages of respon-
dents agreed that they had been very well or well
prepared to treat special needs patients (1.8 percent/
10.4 percent) or patients with mental retardation (1.6
percent/8.5 percent), or strongly agreed or agreed
with the statement that dental school had prepared
them well (3.9 percent/7.3 percent).
Table 1. Frequencies (percentages) and average answers concerning dental education about special needs patients
Items Answer Categories Mean
Values***
How well did your undergraduate 1 2 3 4 5
dental education prepare you for: not at all well not well well very well
•  managing patients with 52* 68 52 21 8 2.33
   special needs (25.9%)** (33.8%) (25.9%) (10.4%) (1.8%)
•  managing patients with 53 76 48 17 7 2.25
   mental retardation (26.4%) (37.8%) (23.9%) (8.5%) (1.6%)
1 2 3 4 5
disagree strongly disagree agree agree strongly
Dental school prepared me well 59 68 56 15 8 2.25
for treating special needs patients. (28.6%) (33%) (27.2%) (7.3%) (3.9%)
* = frequencies of responses
** = percentage of respondents
*** = average answers of the responses provided on the answer scale ranging from 1 = “not at all well” to 5 = “very well”
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Effects of Dental Education in
Treating Special Needs Patients
To assess the effect of general dentists’ percep-
tions of their dental education on their professional
behavior, practice characteristics, and confidence
levels/attitudes toward special needs patients,
univariate analyses of variance were conducted with
the independent variable “Quality of education.”
Respondents who had strongly disagreed or disagreed
with the item “Dental school prepared me well to treat
special needs patients” were grouped into a category
of “negative educational experience”; those respon-
dents who had strongly agreed or agreed with this state-
ment were grouped into a category “positive educa-
tional experience”; and respondents who had chosen
the neutral answer (“3” on five-point scale) were
grouped into a category of “neutral experience.”
Dental Education and Professional Behavior.
As can be seen in Table 2, significant effects were
found for the dependent variables “Percentage of
patients from low socioeconomic backgrounds”
(p=.021) and “Number of pediatric special needs
patients treated during an average week.” The means
were in the predicted direction. While respondents
who were well prepared treated on average 2.05 pe-
diatric special needs patients per week, the respon-
dents who were not well prepared treated on aver-
age only .74 special needs children per week.
Concerning the treatment of adult special needs pa-
tients, no significant effect was found for the num-
ber of adult special needs patients treated in an aver-
age week. However, a sum score was computed by
adding how many adult and child patients with dif-
ferent types of disabilities the respondents indicated
they would treat. This sum score ranged from “0”
(which indicated that they did not treat any adult or
child patient with any of the disabilities) to “17”
(which would indicate that they treated adults with
all nine types of disabilities listed and child patients
with all eight types of disabilities listed). As can be
seen in Table 2, while the respondents who felt well
educated treated on average 10.83 different types of
patients, the respondents who did not feel well edu-
Table 2. Average responses concerning professional behavior, practice characteristics, and attitudes concerning
treating special needs patients by dentists who perceived their education about these issues to have been negative,
neutral, or positive
Dental Education About Special
Professional Behavior Needs Patients Was
Negative* Neutral Positive p-value
Percentage of patients from low socioeconomic background 17.38% 25.29% 25.00% <.05
Percentage of patients covered by Medicaid 3.71% 9.24% 11.14% <.10
Number of adult special needs patients treated during an average week 1.85 1.83 1.95 n.s.
Number of pediatric special needs patients treated during an average week .74 1.23 2.05 <.05
Sum score of patient groups treated** 8.93 10.69 10.83 <.10
Practice Characteristics***
My practice is not set up for the treatment of special needs patients. 3.15 2.67 2.92 <.01
My staff is comfortable treating special needs patients. 3.06 3.23 3.92 <.000
My staff is knowledgeable in treating special needs patients 2.76 3.29 3.75 <.000
Professional Attitudes***
I like to treat adult special needs patients. 2.64 3.02 3.72 <.000
I am confident treating special needs patients. 3.17 3.56 3.96 <.01
*Responses to the statement “Dental school prepared me well for treating special needs patients” were given on a five-point
scale ranging from 1 = “disagree strongly” to 5 = “agree strongly.” The category “negative” consists of respondents who
answered with a “1” (disagree strongly) or “2” (disagree); the category “neutral” consists of respondents who answered with a
“3“; and the category “positive” of respondents who answered with a “4” (agree) or “5” (agree strongly).
**This sum score was determined by adding the groups of pediatric and adult patients with nine types of disabilities (motion
impaired, hearing impaired, vision impaired, mental retardation, autism,  cerebral palsy, neurological disorder, Alzheimer’s/
dementia, and closed head injury) the respondents treated. The score could range from 0 to 17 (because there are no children
with Alzheimer’s disease).
*** Responses to the statements concerning practice characteristics and professional attitudes were given on a five-point scale
ranging from 1 = “disagree strongly” to 5 = “agree strongly.”
1112 Journal of Dental Education ■ Volume 69, Number 10
cated treated on average 8.93 different types of pa-
tients (p=.078).
As can be seen in Table 3, the perceived qual-
ity of dental education about special needs patients
correlated significantly with the percentages of pa-
tients from lower socioeconomic background and of
patients covered by Medicaid and the number of pe-
diatric special needs patients the dentists treated as
well as the variety of patients with various disorders.
Dental Education and Practice Characteris-
tics. The respondents also indicated how much they
agreed with statements concerning how well their
practice was set up for treating special needs patients
and how knowledgeable and comfortable their staff
were with treating special needs patients. As can be
seen in Table 2, respondents who felt well educated
were significantly less likely to agree with a state-
ment that their practice was not set up for treating
special needs patients and were significantly more
likely to agree that their staff were knowledgeable
and comfortable treating special needs patients than
dentists who felt not well prepared to treat special
needs patients. The correlations between the re-
sponses to the three items about the quality of dental
education concerning special needs patients and these
practice characteristic items were significant and
quite high (see Table 3).
Dental Education and Confidence/Attitudes
Toward Special Needs Patients. The respondents also
indicated how much they agreed with statements that
Table 3. Correlations between answers concerning dental education and professional behavior, practice characteris-
tics, and attitudes concerning treating special needs patients
Undergraduate education prepared me well Dental school
to treat patients with prepared me well*
special needs* mental retardation*
Professional Behavior
Percentage of patients from low socioeconomic background .193 .186 .167
p<.01 p<.01 p<.05
Percentage of patients covered by Medicaid .142 .162 .139
p<.05 p<.05 p<.10
Number of adult special needs patients treated during -.001 .003 .014
an average week n.s. n.s. n.s.
Number of pediatric special needs patients treated during .184 .177 .149
an average week p<.05 p<.05 p<.05
Sum score of patient groups treated** .151 .205 .132
p<.05 p<.01 p<.10
Practice Characteristics***
My practice is not set up for the treatment of special -.274 -.214 -.227
needs patients. p<.001 p<.01 p<.01
My staff are comfortable treating special needs patients. .332 .306 .303
p<.001 p<.001 p<.001
My staff are knowledgeable in treating special needs patients. .427 .452 .443
p<.001 p<.001 P<.001
Professional Attitudes***
I like to treat adult special needs patients. .349 .349 .374
p<.001 p<.001 p<.001
I am confident treating special needs patients. .259 .286 .263
p<.001 p<.001 P<.001
*Responses to the statement “Dental school prepared me well for treating special needs patients” were given on a five-point
scale ranging from 1 = “disagree strongly” to 5 = “agree strongly.” The category “negative” consists of respondents who
answered with a “1” (disagree strongly) or “2” (disagree); the category “neutral” consists of respondents who answered with a
“3”; and the category “positive” of respondents who answered with a “4” (agree) or “5” (agree strongly).
**This sum score was determined by adding the groups of pediatric and adult patients with nine types of disabilities (motion
impaired, hearing impaired, vision impaired, mental retardation, autism,  cerebral palsy, neurological disorder, Alzheimer’s/
dementia, and closed head injury) the respondents treated. The score could range from 0 to 17 (because there are no children
with Alzheimer’s disease).
***Responses to the statements concerning practice characteristics and professional attitudes were given on a five-point scale
ranging from 1 = “disagree strongly” to 5 = “agree strongly.”
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they liked to treat special needs patients and were
confident treating special needs patients. As can be
seen in Table 2, the quality of dental education had a
significant effect on the responses to these statements.
Dentists who felt well prepared were significantly
more positive towards treating special needs patients
and significantly more confident when providing
treatment than dentists who responded neutrally or
negatively to the dental education statement. The
responses to all three education items correlated sig-
nificantly with the responses to the items inquiring
about the degree to which the dentists liked to treat
special needs patients (r=.349; r=.349; r=.374) and
were confident when treating them (r=.259; r=.286;
r=.263) (see Table 3).
Discussion
Half a century ago, Castaldi wrote in an article
in the Journal of Dental Education that “a course of
study in dental care for handicapped children was
relatively new to the dental school curriculum.”27 A
quarter century ago, at the 1979 National Confer-
ence on Dental Care for Handicapped Americans,
the lack of trained dental professionals who could
provide care for special needs patients was openly
discussed.23 However, despite all efforts made by
ADEA to develop curriculum guidelines,8,28 and de-
spite all efforts of dental school faculty to publish
editorials29 and position30 and research16,22,25 papers
in the Journal of Dental Education over the years,
progress seems to be slow. The 2002 ADEA survey
of dental school seniors reported that almost 41 per-
cent of responding students indicated that they were
less than or not well enough prepared to provide care
for patients with disabilities.31 And a recently pub-
lished study showed that the second highest propor-
tion of students (after practice management) indi-
cated that they had received inadequate experience
and training in dental school for the care of patients
with disabilities.13 This lack of a solid education on
how to treat special needs patients is also supported
by the data found in this study. A majority of the
respondents did not perceive that their undergradu-
ate education had prepared them well to treat special
needs patients. As a matter of fact, the respondents’
age was significantly and negatively correlated with
the respondents’ perceptions of the quality of their
undergraduate dental education about treating spe-
cial needs patients. The younger the dentists, the
worse they evaluated their dental education concern-
ing special needs patients (r=-.207; p=.003) and con-
cerning treating patients with mental retardation
(r=-.164; p=.02). It is possible to argue that the re-
spondents in this survey were all from Michigan.
However, findings from national surveys16 support
the conclusion that there is a need for improvement
of undergraduate dental education programs, espe-
cially when considering the new accreditation stan-
dards.4 A national survey assessing the quality of
dental education concerning the treatment of special
needs patients in classroom settings, school-based
clinics, and community settings would definitely
make a worthwhile contribution to gaining a better
understanding of the status quo of dental education
concerning these issues.
However, our data suggest that a revision of
the curriculum concerning special needs patients
would make a difference in how future providers
practice their profession, set up their practices, train
their staff, and feel about treating special needs pa-
tients. Such changes could then make a difference in
the long run for reducing oral health disparities and
increasing access to dental care for all individuals.
The finding that there were significant relationships
between how well the respondents had been prepared
by their undergraduate dental education to treat spe-
cial needs patients and patients with mental retarda-
tion and the percentage of patients from lower so-
cioeconomic background, the number of special
needs children they reported to treat, and the variety
of patients with special needs for whom they pro-
vided services should be encouraging to each dental
educator who works in this area. The data clearly
suggest that solid dental education can make a dif-
ference in this domain.
It is obvious that many factors such as a
patient’s ability to pay and the amount of time needed
to treat a patient will play a role in a dentist’s deci-
sion to treat special needs patients. However, pro-
viding a solid knowledge and skills basis will im-
prove dentists’ attitudes towards treating these
patients and will give them more confidence. Such
positive attitudes may then allow them to think about
overcoming obstacles that may keep them from treat-
ing these patients such as the set up of their practice
and hiring or training their staffs to provide the sup-
port they would need to include these patients in their
patient families.
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Conclusions
1. The majority of respondents did not perceive that
their undergraduate dental education concern-
ing the treatment of special needs patients had
prepared them well. Major efforts need to be
made to improve dental education concerning
these patient groups.
2. Dentists who felt well prepared were a) more
likely to treat pediatric special needs patients and
b) to provide services for patients with more di-
verse special needs than dentists who did not feel
well prepared.
3. The better dentists felt prepared to treat special
needs patients: a) the more likely they were to
set up their practice so that special needs patients
could be treated, and b) the more positive they
evaluated their staff’s abilities and level of com-
fort when providing care for special needs pa-
tients.
4. The better dentists felt prepared to treat special
needs patients: a) the more positive their atti-
tudes towards treating these patients, and b) the
more confident they were when treating these
patients.
In summary, the question of how well dental
and dental hygiene education prepares future dental
providers to care for special needs patients needs to
be revisited. The quality of this education has an
impact on future providers’ professional behavior,
practice characteristics, attitudes, and confidence
when treating these patients. It can ultimately con-
tribute to reducing the disparities between special
needs patients and patients without special needs’ oral
health and access to care. Dental education is one
piece of the puzzle of how to bring oral health care
to all U.S. citizens.
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